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$\bullet$ : 1 $N/D$ ($\deg N<\deg D,$ $N,$ $D$ ).






ApxHorl: $D_{1}=$ $gcd(D, D’)[7],$ $D_{2}=D/D_{1}$ .
$ApxHor2$ : $\Rightarrow$ ( )
1-2. Hermite
ApxHerl: $D= \prod_{i=1}^{k}D_{i}^{t}$ .
$ApxHer2$ : ( 1 ) $\frac{N}{D}=\sum_{i=1}^{k}\frac{N}{D_{i}}$ , $\deg N_{i}<\deg D_{t}!$ .





Hybl: $D_{2}=0$ Durand-Kerner ( )
: $a_{1},$ $a_{2},$ $\cdots,$ $a_{m}$




$f_{k}=\Re[R(b_{k}+c_{k}i)],$ $g_{k}=\infty s[R(b_{k}+c_{k}i)]$ .
$\Re$ $\Im$
Hyb3:






















$\int N/Ddx$ $=$ $0.99991359\log|x-2.0001111|$
0.$49995679\log|x^{2}+2.0001111x+1.0004444|$
















$\int P(x)\log(Q(x))dx=[\int P(x)dx\cdot\log(Q(x))]-\int(\int P(x)dx\cdot\frac{Q(x)’}{Q(x)})dx$ .
(2) ( $tarrow e^{x}$ )
$\int Q(e^{x})dx=\int\frac{Q(t)}{t}dt$ .
(3) ( $tarrow\tan(x/2)$ )
$\int Q(\sin(x), \cos(x))dx=\int(Q(\frac{2t}{1+t^{2}}, \frac{1-t^{2}}{1+t^{2}})\cdot\frac{2}{1+t^{2}})dt$ .
(4) ( $tarrow((ax+b)/(cx+d))^{1/n}$ )






















$\int f_{0}dx=\int\frac{l}{x\sin x}dx$ .
42
$f_{0}$ (cf. Fig. 1) $0<x<\pi$
$x_{1}=0.001,$ $\cdots,$ $x_{21}=3.141$ ; $\triangle x=0.157$
21 $f_{1}$ (cf.
Fig 2)






$gcd$ ( , ) $=x-0.3210\cdots$
$f_{2}= \frac{1.879\cdot 10^{-3}x^{9}-2.676\cdot 10^{-2}x^{8}+.\cdots+.1.674\cdot 10^{5}}{x^{9}-28.90x^{8}+9.507\cdot 10x^{7}+\cdot\cdot-3576\cdot 10^{-9}}$
$f_{2}$ (cf. Fig.3) ! $0<x<\pi$




$f_{3}= \frac{1.879\cdot 10^{-3}x^{9}-2.676\cdot 10^{-2}x^{8}+\cdot.\cdot.\cdot.+1.674\cdot.10^{5}}{(x+2.866\cdot 10^{-12})^{2}(x^{7}-28.90x^{6}++1.67410^{5})}$
$x=0$ 2 $f_{3}$ (cf. Fig.4)
$f_{0}$ $f_{0}\simeq f_{3}$
$\frac{l}{x\sin x}\simeq\frac{1.879\cdot 10^{-3}x^{9}-2.676\cdot 10^{-2}x^{8}+\cdot.\cdot.\cdot.+1.674\cdot.10^{5}}{(x+2.866\cdot 10^{-1’2})^{2}(x^{7}-28.90x^{6}++1.67410^{5})}$
$x$
$\sin x\simeq\frac{x(x^{7}-28.90x^{6}+\cdots+1.674.\cdot 10^{5})}{1.8\overline{l}9\cdot 10^{-3}x^{9}-2.676\cdot 10^{-2}x^{8}+\cdot\cdot+1.674\cdot 10^{5}}$
43
$g$ Fig.5 $0<x<\pi$
$f_{3}$ ( $[0,$ $\pi]$ ,cf. Fig.6)
$\int f_{3}dx=-1.000/(x+2.866\cdot 10^{-12})+0.054\ln|x-21.58|-0.078\ln|x-9.170|$
$+0.159\ln^{:}|x-6.283|-0.318\ln|x-3.141|+0.322\ln|x+3.151|-0.112\ln|x+5.617|$
$+5.742\cdot 10^{-4}\ln|x+2.437|-7.589\cdot 10^{-10}\ln|x+2.592\cdot 10^{-12}|+1.879\cdot 10^{-3}x$ .
$\int_{1}^{2}f_{0}dx$ [ ] $=0.7303864072$






9 17 $f_{i-5\text{ }}f_{1-9}$
$f_{1-17}$
$f_{1-6}= \frac{1.0+2.220\cdot 10^{-16}x^{2}}{1.0+25.0x^{2}}$
$fi-9= \frac{1.0-0.5.733x-1.304x^{2}-.1.850\cdot 10^{-1\overline{\prime}}x^{3}+1.319\cdot 10^{-15}x^{4}}{10-0.5733x+2369x^{2}-14.33x^{3}-32.60x^{4}})$
$f_{1-17}= \frac{1.0+0.4189x-1.225x^{2}+0.2264x^{3}-\cdots+.2.402\cdot 10^{-15}x^{8}}{1.0+0.4189x+23.77x^{2}+10.70x^{3}-\cdot\cdot-26.47x^{8}}$
$gcd$
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Fig. 1 $Plot[f_{0}, \{x, -1,4\}, \{f_{0}, -40,100\}]$
Fig.2 $Plot[f_{1}, \{x, -1,4\}, \{f_{1}, -40,100\}]$
Plot $[f_{1}, \{x, -0.5-10^{-\acute{o}}, 05*10^{-\epsilon}\}, \{f_{1}, -10^{15},10^{15}\}]$ Plot $[f_{1}. \{x, 0.3210128,0.3210131\}, \{f_{t}. 9.S7278,9.87279\}]$
47
Fig.3 $Plot[f\underline{\circ}, \{x, -1,4\}, \{f_{2}, -40,100\}]$
$Plot[f_{2,\{\prec}x-05\cdot 10^{-6},05*10\}. \{f_{2}, -10^{1S}.10^{15}\}]$ $PI\circ t\{f_{2}.\{x.0.3210128,0_{-}3210131\}$ , $\{f_{-},.9.87278.9.872^{\wedge}l9\}$]
Fig.4 $Plot[f_{3}, \{x, -1,4\},\{f_{3}, -40,100\}]$
PIot[/3 $\{x,$ $-05\cdot 10^{-6}.0.5\cdot 10^{-}$ }. $\{f_{J}$ . $-10^{15},10^{1S}\}$ ] Ploe { $f_{3}$ . $\{x. 03210128, 03210131\}$ . $\{f_{3},987278, 987279\}$ !
48
Fig.5
$P1_{0}t[g,$ $\{x, -6,9\},$ $\{g)^{-1,1\}]}$
Fig.6
$Plot[f_{4}, \{x, -1,4\}, \{f_{4}, -8,8\}]$
